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Executive Summary

The Applicant, PACLAND, is proposmg to develop retail center in the northwest quadrant of the North
Adair Street (OR 8)/North 4™ Avenue intersection in Cornelius, Oregon. The development site is
primarily vacant with several homes located along the site frontage of North 4th Avenue. The proposed
development is expected to be built out and operational in 2006.

This study evaluates the near-term transportation impacts associated with the proposed retail center. A
majority of the site (13.25 acres) is currently zoned C-2 Commercial with a small portion (2.67 acres)
located along the North 4™ Avenue site frontage zoned A-2 Multi- -Family Residential. As part of the
development application, the Applicant is seeking to change the current site zoning from a mixture of C-
2 Commercial and A-2 Multi-Family Residential to entirely C-2 Commercial.

Since the proposed zone change will require an amendment to the City’s Comprehensive Plan, the
Applicant is required to address the requirements of Oregon’s Transportation Planning Rule (TPR),
which implements Statewide Goal 12 (Transportation Planning). A report has been prepared under
separate cover to demonstrate that the proposed new plan designation for the A-2 portion of the site can
comply with the TPR (Reference 1).

The proposed development will be accessed from three external site-access driveways: one right-
in/right-out driveway on North Adair Street (OR 8), and two driveways on North 4™ Avenue.
Permitting of the proposed site-access driveway to North Adair Street (OR 8) will require a major

deviation process according to ODOT Division 51 procedures.

The results of this study show that the proposed retail center can be developed while maintaining
acceptable traffic operations and safety at all study intersections and surrounding roadways in the site
vicinity, assuming provision of the recommended mitigation measures. The following sections
summarize the study findings and conclusions. Additional details of the study methodology, findings,
and recommendations are provided within this report.

CONCLUSIONS

Existing Conditions

® During the weekday a.m., weekday p.m., and Saturday mid-day peak hours, all study area
intersections currently operate within performance standards deemed acceptable by the City
of Comnelius and ODOT, with the exception of the North Adair Street/North Yew Street
intersection. The minor street approach in the southbound direction is currently operating at
or near capacity during the weekday p.m. peak hour. This intersection operates acceptably
during the other study time periods, and does not meet signal warrants.

Year 2006 Background Conditions

® Year 2006 background traffic conditions (without the proposed retail development) were
estimated assuming one year of continued local and regional growth. Additionally, the
traffic associated with five approved, or in-process developments identified in the site
vicinity by City staff was accounted for in the analysis of year 2006 background conditions.

e Operational analysis of year 2006 background traffic conditions indicates that all of the study
intersections are forecast to operate within acceptable standards during the weekday a.m.,

¢ Kittelson & Associates, Inc. Executive Summary | 2
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p.m., and Saturday midday peak hours, with the exception of the North Adair Street/North
Yew Street intersection. The southbound approach to this intersection is forecast to continue
operating at or near capacity during the weekday p.m. peak hour, and not meet traffic signal
warrants.

Proposed Development Activities

- °
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The site is expected to generate approximately 6,570 net new daily trips, with approximately
140 net new trips occurring during the weekday a.m. peak hour, 600 net new trips occurring
during the weekday p.m. peak hour, and 940 net new trips occurring during the Saturday
mid-day peak hour.

Access to the site is proposed via three external driveways: one right-in/right out
unsignalized driveway onto North Adair Street (OR 8) and two unsignalized driveways to
North 4™ Avenue.

Year 2006 Total Traffic Conditions:

Under forecast year 2006 total traffic conditions (with the proposed retail development), all
of the study intersections are forecast to function within acceptable operating standards
during the weekday a.m., p.m., and Saturday mid-day peak hours, with the exception of the
North Adair Street/North Yew Street intersection. The southbound approach to this
intersection is forecast to operate over capacity during the weekday p.m. peak hour and the
intersection is not forecast to meet traffic signal warrants.

A queuing analysis determined that with proposed off-site transportation improvements in
place, sufficient lane storage will exist at the study intersections in the immediate site vicinity
on North 4th Avenue, North Adair Street, and West Baseline Street.

Right-turn deceleration lane warrants will be satisfied at the proposed right-in/right-out
driveway on North Adair Street (OR 8) under the weekday p.m. and Saturday mid-day peak
hours.

Although ODOT left-turn lane warrant criteria will be satisfied along North 4™ Avenue at the
southern site-access driveway, the traffic operations and vehicle queuing analysis results
indicate there is no need for a left-turn lane.

Without the proposed right-in/right-out site-access driveway to North Adair Street, the level-
of-service and volume-to-capacity ratio will degrade at the upstream intersection at North
Adair Street and North 4™ Avenue, relative to conditions where the proposed site-access
driveway is in place along North Adair Street.

Based on the proposed access spacing for the right-in/right-out driveway to North Adair
Street (OR 8), a major deviation process through ODOT will be necessary to secure an access
permit.

RECOMMENDATIONS

Widen North 4™ Avenue to a four-lane cross-section between the North Adair Street and
West Baseline Street (OR 8) couplet to accommodate side-by-side left turn lanes northbound
and southbound.

Construct a right-turn deceleration lane on North Adair Street (OR 8) at the proposed right-
in/right-out site driveway. Proper design treatment would consist of 20 feet of pavement

| Kittelson & Associates, Inc. Executive Summary | 3
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width to accommodate a 5-foot bicycle lane and a 15-foot right-turn deceleration lane. This
would be separate from the pavement width that currently defines the two 12-foot westbound
through travel lanes on the highway. The lane could be developed starting at the existing bus
pullout located on the north side of North Adair Street (OR 8) and extended to the driveway
location. Additionally, a bulb-out should be provided on the west comer of the driveway to
force right-turning traffic exiting from the driveway to access the outside westbound through
travel lane, while providing enough pavement width for a 5-foot bicycle lane.

e Construct a seEarate southbound right-turn lane with approximately 50 feet of striped storage
at the North 4™ Avenue/North Adair Street (OR 8) intersection in conjunction with site build-
out. '

e Landscaping along the site frontage of North Adair Street (OR 8) and North 4™ Avenue
should be maintained to ensure adequate sight distance at all site-access driveways.

”! Kittelson & Associates, Inc. Executive Summary | 4
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Introduction
PROJECT DESCRIPTION

PACLAND is proposing to develop a retail center in the northwest quadrant of the North Adair Street
(OR 8)/North 4™ Avenue intersection in Comnelius, Oregon. The site, whose location is illustrated in
Figure 1, 1s primarily vacant. There are several homes on the east side of the property bordering North
4th Avenue. These homes will be removed prior to the start of construction. Full build out of the
proposed retail development is scheduled for the year 2006. Figure 2 illustrates the proposed site plan.

SCOPE OF THE REPORT

The analysis contained in this report identifies the transportation-related impacts associated with the
proposed development application and was prepared in accordance with City of Cornelius and Oregon
Department of Transportation (ODOT) requirements. The study intersections and overall study area for
this project are shown in Figure 1 and were selected based on a review of the local transportation
system, ODOT Divison 51 criteria, and direction provided by City of Cornelius and ODOT Staff in a
series of scoping letters, which are provided in Appendix A. Operational analyses were performed at the
following study intersections:

Pacific Avenue (OR 8)/Quince Street (OR 47);
Pacific Avenue (OR 8)/Mountain View Lane;
North Adair Street (OR 8)/North Yew Street;
West Baseline Street (OR 8)/North Yew Street;
North Adair Street (OR 8)/North 4™ Avenue;
West Baseline Street (OR 8)/South 4™ Avenue;
North Holladay Street/North 10™ Avenue;
North Adair Street (OR 8)/North 10™ Avenue;
West Baseline Street (OR 8)/South 10" Avenue;
South 4™ Avenue/Heather Street; and,

South 10™ Avenue/Dogwood Street.

This report addresses the following transportation issues:

Existing land use and transportation system conditions within the site vicinity;

Existing traffic safety;

Planned developments and transportation improvements in the study area;

Forecast year 2006 background traffic conditions during the weekday a.m., weekday p.m.,
and Saturday mid-day peak periods;

Trip generation and distribution estimates for the proposed development;

Forecast year 2006 total traffic conditions with full build-out of the site during the weekday
a.m., p.m. and Saturday mid-day peak periods;

A review of on-site traffic operations and circulation, vehicle queuing, and turn lanes needs;
A review of Division 51 Deviation Permitting Process; and,

Conclusions and recommendations.

It should be emphasized that this study was prepared to address the transportation impacts of the
proposed development application, assuming the entire site property has been rezoned to C-2 Highway
Commercial. As stated previously, a report has been prepared under separate cover to demonstrate that
the proposed new plan designation can comply with the Transportation Planning Rule (Reference 1).

' Kittelson & Associates, Inc. Introduction | 6
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Existing Conditions

The existing conditions analysis identifies site conditions and the current operational and geometric
characteristics of roadways within the study area. The purpose of this section is to set the stage for a
basis of comparison to future conditions.

The site of the proposed development was visited and inventoried in April 2005. At that time,
information was collected regarding site conditions, adjacent land uses, existing traffic volumes,
operations, and transportation facilities in the study area.

SITE CONDITIONS AND ADJACENT LAND USES

The proposed development site is primarily vacant and is currently zoned C-2 Highway Commercial
(13.25 acres) and A-2 Multi-Family Residential (2.67 acres). The site is bordered to the north by
residential homes along North Davis Street, to the west by commercial and industrial properties, to the
east by residences along North 4™ Avenue, and to the south by a mixture of homes businesses along
North Adair Street (OR 8).

TRANSPORTATION FACILITIES

Roadway Facilities

As indicated in Figure 1, primary access to the site will be provided via one right-in/right-out site access
driveway onto the site frontage of North Adair Street (OR 8) and two driveways along the site frontage
of North 4™ Avenue. The southern driveway on North 4™ Avenue will align directly across from North
Barlow Street to the east.

North Adair Street (westbound) is a part of the OR 8 one-way couplet formed with West Baseline Street
(eastbound). North Adair Street and West Baseline Street are both two-lane highway facilities with a
posted speed limit of 30 to 40 miles-per-hour in the site vicinity. They are operated and maintained by
the Oregon Department of Transportation (ODOT). Further west, North Adair Street and West Baseline
Street combine into a single five-lane facility along Pacific Avenue.

North 4™ Avenue is classified as a Major Collector and is under the jurisdiction of the City of Comelius.
In the vicinity of the site, North 4™ Avenue has one travel lane in each direction. The posted speed limit
is 25 miles-per-hour.

Table 1 provides a more detailed summary of the existing conditions along the roadway facilities
evaluated in this study and Figure 3 identifies the existing lane configurations and traffic control devices
at all identified study intersections. '

Pedestrian and Bicycle Facilities

No sidewalk currently exists past the existing TriMet bus pullout on the north side of North Adair Street
along the site frontage, though a westbound bicycle lane is provided in the vicinity of the site. No
sidewalks or bike lanes are provided along the site frontage of North 4™ Avenue and bicycle and
pedestrian activity along the streets surrounding the site were observed to be low.

Kittelson & Associates, Inc. Existing Conditions | 10
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Table 1
Existing Transportation Facilities and Roadway Designations
Cross Speed Side- Bicycle On-Street
Roadway Classification Section Limit walks Lanes Parking
North Adair Street Statewide Highway g 1
(OR 8 - Westbound) (©DOT) 2-lane 30/40 mph Yes Yes No
West Baseline . "
Street State"z’c'g’r_)eo"’#hway 2dane | 30/40 mph Yes? Yes No
(OR 8 - Eastbound)
Quince Street Statewide Highway _
(OR 47) (ODOT) 3-lane 40 mph Yes Yes No
Pacific Avenue Statewide Highway " .
(OR 8) (©DOT) 5-lane 40 mph Partial Yes No
Mountain View Lane Local Street 2-lane 25 mph Yes Yes No
(City of Forest Grove)

Local Street R

North Yew Street (City of Forest Grove) 2-lane N.P. Partial No No
Major Collector
th -
4™ Avenue (City of Cornelius) 2-lane 25 mph Yes No No
10" Avenue Major Collector 2-lane 25 mph Yes? No Yes*
(City of Cornelius)

North Holladay Local Street ~ .
Street (City of Cornelius) 2-lane N.P. Partial No No

Local Street . .
Heather Street (City of Comnelius) 2-lane 25 mph Partial No Partial

Local Street . .
Dogwood Street (City of Comelius) 2-lane 25 mph Partial No Partial

T A continuous sidewalk is provided on the north side of North Adair Street, east of 4" Avenue. A sidewalk is also
located in the vicinity of the bus pullout along the site frontage.

2 A continuous sidewalk is provided on the south side of West Baseline Street, east of 4" Avenue.

3 Sidewalks are provided intermittently along North 10" Avenue, primarily along the west side of the street.

4 Parking is allowed immediately north of North Adair Street on both sides of North 10™" Avenue.

Transit Facilities

‘ Tri-Met bus service is currently provided along the site frontages of North Adair Street (Reference 2). In
the general site vicinity, Route 57: TV Hwy/Forest Grove, provides service between Forest Grove and
the Beaverton Transit Center, travels westbound along North Adair Street and eastbound along West
Baseline Street in the vicinity of the site. Service is provided at approximately 15-minute headways
every day of the week.

TRAFFIC VOLUMES AND PEAK HOUR OPERATIONS

Manual turning movement counts were obtained at the study intersections in the vicinity of the site on a
mid-week day and Saturday in April and August 2005. All traffic counts were conducted during the
weekday morning (7:00 a.m. — 9:00 a.m.), weekday evening (4:00 p.m. - 6:00 p.m.) and Saturday mid-
day (11:00 a.m. - 1:00 p.m.) peak periods. The turning movement counts from the weekday a.m., p.m.,
and Saturday mid-day peak hours were summarized and rounded to the nearest five vehicles per hour as
shown in Figures 4, 5, and 6. The weekday morning peak hour for the entire study area was found to
occur between 7:15 and 8:15 a.m., the weekday evening peak hour between 4:30 and 5:30 p.m., and the
Saturday mid-day peak hour between 12:00 and 1:00 p.m. No seasonal adjustment factor was applied to
the existing base counts, as the area is urban in nature, and historical counts collected by ODOT in the
vicinity of the site on North Adair Street and West Baseline Street show no significant seasonal peak
characteristics. Appendix “B” contains the traffic count sheets used in this study.

Existing Conditions | 12
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Current Levels of Service

All level-of-service analyses described in this report were performed in accordance with the procedures
stated in the 2000 Highway Capacity Manual (Reference 3). A description of level of service and the
criteria by which they are determined is presented in Appendix “C.” Appendix “C” also indicates how
level of service is measured and what is generally considered the acceptable range of level of service.

The North Adair Street-West Baseline Street couplet and Pacific Avenue are part of Oregon Highway 8
(OR 8) which is classified as a Statewide Highway by ODOT. The Highway Mobility Standards
presented in the 1999 Oregon Highway Plan (Reference 4) state that a volume-to-capacity (v/c) ratio of
0.99 or less must be maintained at all intersections located on Statewide Highways for the highest two
consecutive hours of weekday traffic volumes. This policy applies to all study intersections along
Pacific Avenue, North Adair Street and West Baseline Street, as well as the proposed site-access
driveway along North Adair Street. There is an exception to this standard for the two study intersections
located at North 10™ Avenue/North Adair Street and North 10™ Avenue/West Baseline Street. Recently,
a land use regulation was passed to designate the area east of North 10® Avenue as a Special
Transportation Area, which now engenders a mobility standard of a v/c ratio of 1.10 or less for the first
peak hour and a v/c ratio of 0.99 or less for the second peak hour.

The remaining study intersections along North 4th Avenue, Holladay Street, Heather Street, and
Dogwood Street are in the city limits of Cornelius and under the jurisdiction of the City. The City of
Comelius’s development review policy supports a LOS “E” or better standard for signalized
intersections and LOS “E” or better for unsignalized intersections.

To ensure that this analysis was based on a reasonable worst-case scenario, the peak 15-minute flow
rates during the weekday a.m., p.m., and Saturday mid-day peak hours were used in the evaluation of all
intersection levels of service and volume-to-capacity ratios. For this reason, the analyses reflect
conditions that are only likely to occur for 15 minutes out of each average peak hour. Traffic conditions
during all other weekday hours will likely operate under better conditions than those described in this
report. '

Using the weekday a.m., weekday p.m., and Saturday mid-day peak hour traffic volumes, volume-to-
capacity ratios and levels of service were calculated for all the study intersections as shown in Figures 4,
5, and 6. As indicated in the figures, all but one of the study intersections are shown to operate at
acceptable levels of service during these time periods. The southbound minor street approach at the
North Adair Street/Yew Street intersection is currently functioning at LOS F with a v/c ratio at 1.0
during the weekday p.m. peak hour. An analysis of signal warrants for this intersection, using ODOT
methodologies, indicates a traffic signal is not warranted at this time. Appendix “D” includes the
existing conditions level-of-service worksheets and the results of the signal warrants analysis.

Traffic Safety

The crash histories of study intersections in the vicinity of the site were reviewed in an effort to identify
potential intersection safety issues. Crash records were obtained from ODOT for the most recent five-
year period from January 1, 1999 through December 31, 2003. All crash data including the calculations

Jor crash rates are provided in Appendix “E” of this report. A summary of the crash data is provided in
the following paragraphs.

@ | Kittelson & Associates, Inc. Existing Condiitions | 13
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Crash rates of intersections are often expressed in crashes per million entering vehicles (MEV) for
evaluation purposes. These calculations are presented in Table 2 and show that the North Adair
Street/North 4™ Avenue intersection has a relatively high crash rate in comparison to the other study
intersections. Base on these rates, the patterns amongst the crashes were evaluated to determine if there
are any operational or geometric deficiencies that are potentially contributing to the crash patterns.

Table 2
Crash Analysis Results
(1/1/99 through 12/31/03)

Type Severity

-4 Crash Rate

Intersection  |Grashes Rear:| Turn | Angle | Back | Other | PDO | Inj. | Fat. | (ASSMEV)
Mouneain view Lane 18 14 4 0 0 0 8 10 0 0.30
3223 ﬁef\r/esr::ie” 29 1 6 21 o 1 1 18 0 0.82
ot 4% Ao 21 2 4 15 0 o 9 1 0 0.64
o agarsweet/ | oo | s | o |t | o | 1 e | s | o | o
ot 10m Avarme | 8 2 2 4 0 0 3 5 0 0.22
NESL‘ :Igﬂljleﬁgeet ! o o o 0 o 0 0 ) 0 0.00

Note: Fat. = Fatalities, Inj. = Injuries, PDO = Property Damage Only
Acc/MEV = Accidents per million entering vehicles

At the North Adair Street/North 4™ Avenue intersection, there have been a disproportionately high
number of turning/angle crashes reported in the most recent five years of data. A close inspection of the
collisions revealed that the majority of the turning and angle crashes occurred when northbound left-
turning drivers on North 4th Avenue attempted to turn left during the red signal phase, which is allowed
by Oregon law when drivers approach an intersecting one-way street with traffic flowing to the left.
These types of crashes are likely due to the heavy traffic flows on the east-west mainline and
northbound left-turning drivers misjudging appropriate gaps to turn into the traffic stream at the signal.
Adequate sight distance exists for drivers at this location, and no specific geometric deficiency is
apparent. Given a lack of any obvious geometric or sight distance deficiency, no short-term safety
improvements are recommended at this intersection, save for posting a “No Left-Turn on Red” sign.

Although the historical crash rate is not relatively high for the West Baseline Street/South 4™ Avenue
intersection, there have been a disproportionately high number of angle-type accidents. A review of the
accident records shows that most of these crashes occurred when drivers traveling straight through the
intersection on the northbound or southbound approaches disregarded the traffic signal control and hit an
eastbound vehicle traveling straight through the intersection. A potential measure to improve safety at
this intersection would be to increase the vehicle clearance time between signal phases to better clear
vehicles between signal phases. The same angle-type accident pattern has also occurred at the other
study intersection located at North Adair Street and North 10™ Avenue, where an increase in the
clearance time may improve driver safety.

Based on the safety findings, it is recommended that ODOT study the above three study intersections to
further investigate measures to reduce the number of angle-type collisions.
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Transportation Impact Analysis

The transportation impact analysis identifies how the study area’s transportation system will operate in
the year that the proposed development will be fully built-out and occupied. The impact of traffic
generated by the proposed retail development during typical weekday a.m., weekday p.m., and Saturday
mid-day peak hours was examined as follows:

o Planned developments and transportation improvements in the site vicinity were identified
and reviewed,

e Background weekday a.m., weekday p.m., and Saturday mid-day peak hour traffic conditions
for the year 2006 were analyzed. A one-year growth rate of 1.0 percent was applied to
existing traffic volumes to account for regional growth in the site vicinity. Also, an
accounting was made of traffic from five in-process developments in the site vicinity;

e Future daily, weekday a.m., weekday p.m., and Saturday mid-day peak hour site-generated
trips were estimated for build-out of the site;

e A trip distribution pattern was derived through a review of existing traffic volumes, local
transportation facilities, the location of other similar retail establishments, and a select zone
analysis obtained from Washington County using the regional traffic model;

* Predicted site-generated traffic from the development was added to the background traffic
volumes to evaluate year 2006 total traffic operations at the study area intersections during
the weekday a.m., weekday p.m., and Saturday mid-day peak hours;

¢ An analysis of turn lane requirements and vehicle queuing was conducted;

* On-site circulation and safety for pedestrians, passenger cars, and delivery trucks was
evaluated; and,

e Appropriate future mitigations were identified.

Planned Developments and Transportation Improvements

As part of this analysis, Kittelson & Associates, Inc. identified and reviewed planned developments and
transportation improvements within the site vicinity. Based on conversations with staff from the City of
Cornelius and ODOT, the following five in-process developments were identified:

e Walgreens Pharmacy (North Adair St/19™ Ave);

e Hobbs Farm Estates (North Holladay St/19™ Ave);

e Natures Ridge (North Holladay/19™ Ave);

e Davis Street Apartment Complex (North Adair St between 12™ Ave& 13™ Ave); and
e Residential Development (North Adair St/ 8" Ave).

There are no planned transportation improvements in the vicinity of the site in the immediate future that
would significantly alter existing travel patterns.

2006 BACKGROUND TRAFFIC CONDITIONS

The background traffic analysis identifies how the study area’s transportation system will operate when
the proposed retail development is expected to open in the year 2006. This analysis includes traffic
growth due to general growth in the region and traffic from identified in-process developments, but does
not include traffic from the proposed development.

” Kittelson & Associates, Inc. Transportation Impact Analysis | 19

i Transportation Planning/Tratfic Engineering




Proposed Retail Center — North Adair Street / North 4th Avenue August 2005

Traffic Volumes

Year 2006 background traffic volumes were developed by applying a one-year growth rate of 1.0
percent to existing traffic volumes to account for regional traffic growth over the next year. This growth
rate was calculated from historical traffic counts conducted by ODOT near the proposed development
site on North Adair Street and West Baseline Street over the ten-year period between 1994 and 2003.
Appendix “F” contains the growth rate calculation worksheet. The background traffic volume
estimates also account for the increased traffic from identified in-process developments in the site
vicinity. Figures 7, 8, and 9 illustrate the resulting forecast year 2006 background traffic volumes.

Level-of-Service Analysis

Using the weekday a.m., weekday p.m., and Saturday mid-day peak hour turning movement volumes
shown in Figures 7, 8, and 9, an operational analysis was conducted at each study intersection to
determine the 2006 background traffic conditions. Figures 7, 8, and 9 also present the analysis results for
the weekday a.m., weekday p.m., and Saturday mid-day peak hours, respectively. As shown, all but one
of the study intersections are forecast to operate with acceptable levels of service and volume-to-
capacity ratios during all study time periods. As in the Existing Conditions section of this study, the
intersection of North Adair Street and North Yew Street will continue to function at LOS F with a v/c
ratio at or greater than 1.0 during the weekday p.m. peak hour. An analysis of signal warrants for this
intersection, using ODOT methodologies, indicates a traffic signal will not be warranted. Appendix “G”
contains the year 2006 background level-of-service worksheets and signal warrant worksheet.

PROPOSED DEVELOPMENT PLAN

PACLAND proposes to construct a retail center in the northwest quadrant of the North Adair Street (OR
8)/North 4™ Avenue intersection. The site is proposed to have three external site-access driveways: one
unsignalized right-in/right-out driveway to North Adair Street, and two unsignalized full access
driveways on North 4™ Avenue.

Assumed lane configurations and traffic control devices for the study intersections including the
proposed site access driveways are shown in Figure 10. It should be emphasized the current
development proposal shows North 4™ Avenue widened to a four-lane cross section between the OR 8
couplet of North Adair Street and West Baseline Street in conjunction with site build out. Sufficient
right-of way exists between the east-west couplet streets to provide side-by-side northbound and
southbound left-turn lanes to accommodate the anticipated left-turning queues at these two locations, as
well as to the north and south of the couplet for an adequate transition taper. The proposed site plan
proposal also includes a right-turn deceleration lane into the site access driveway to North Adair Street,
and a right-turn lane on the southbound approach to the North Adair Street/North 4™ Avenue
intersection.

TRIP GENERATION

Estimates of daily, weekday a.m., weekday p.m., and Saturday mid-day peak hour vehicle trip ends for
the proposed retail center were developed based on empirical observations at similar developments.
These observations are summarized in the standard reference Trip Generation, 7" Edition, published by
the Institute of Transportation Engineers (Reference 5), for a Shopping Center land use. In addition,
pass-by trip data for similar retail developments was obtained from the Institute of Transportation
Engineers’ Trip Generation Handbook (Reference 6). Based on the ITE data, a 34 percent pass-by trip
reduction for the weekday and 26 percent for Saturday was used in this analysis. Table 3 summarizes the
estimated site trip generation during a typical weekday as well as during the weekday p.m. and Saturday
mid-day peak hours (all trip ends shown in Table 3 have been rounded to the nearest five trips).

Kittelson & Associates, Inc. Transportation Impact Analysis | 20
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Table 3
Estimated Site Trip Generation
Weekday AM Peak Weekday PM Peak Saturday Mid-Day
ITE Size Daily Hour Trips Hour Trips Peak Hour Trips
Land Use Code | (sq. ft.) | Trips | Total In Out | Total In Out | Total In Out
Shopping 820 | 179,902 | 9,950 | 220 | 135 | 85 | 920 | 440 | 480 | 1,270 | 660 | 610
Pass-by trip -
reduction (34%
Daily AMPM (3,380) | O “40) | 0 | 320) | (160) | (160) | (330) | (165) | (165)
26% Sat)
Net New Trips 6,570 140 95 45 600 280 320 940 495 445

As shown in Table 3, the proposed development is expected to generate approximately 9,950 total daily
trips of which approximately 220 total trips will occur during the weekday a.m. peak hour, 920 during
the weekday p.m. peak hour, and 1,270 total trips will occur during the Saturday mid-day peak hour.
Assuming a pass-by trip reduction factor of 34 percent for daily, weekday a.m., and weekday p.m., and
26 percent pass-by factor on Saturday, the site is estimated to generate approximately 6,570 net new
trips on an average weekday, of which approximately 140 net new trips are estimated to occur during the
weekday a.m. peak hour, with 600 net new trips occurring during the weekday p.m. peak hour, and 940
net new trips occurring during the Saturday mid-day peak hour.

It should be emphasized that although the overall size of the retail center, by City definition, is greater
than 200,000 square feet, only 179,902 square feet was used as the basis for the site trip generation.
This is because the relative difference in square footage applies to the “open air” garden area located
outside the main confines of the building structure. The ITE trip generation rates for a Shopping Center
land use do not apply to areas outside the primary walls of the structure.

TRIP DISTRIBUTION

The distribution of site-generated trips onto the study area roadway system was estimated based on a
review of existing turning movement patterns observed from the traffic counts conducted in the vicinity
of the site, a review of the local transportation street network, the location of other similar retail
establishments, and a review of a select zone assignment provided by Washington County using the
regional travel demand forecasting model. The estimated trip distribution for all study periods is
illustrated in Figure 11.

As shown in Figure 11, the majority of the site-generated traffic is estimated to travel to and from North
Adair Street and West Baseline Street (35% west, 30% east). The bulk of the remaining site trips are
estimated to travel north and south along Mountain View Drive, 4™ Avenue, and 10™ Avenue. Based on
the estimated trip distribution pattern shown in Figure 11 and the trip generation shown in Table 3,
Figures 12, 13, and 14 show the assignment of the site-generated traffic during the weekday a.m.,
weekday p.m., and Saturday mid-day peak hours, respectively.

2006 TOTAL TRAFFIC CONDITIONS

The total traffic conditions analysis forecasts how the study area’s transportation system will operate
with the inclusion of traffic from the proposed development. The 2006 background traffic volumes for
the weekday a.m., weekday p.m., and Saturday mid-day peak hours shown in Figures 7, 8, and 9 were
added to the site-generated traffic shown in Figures 12, 13, and 14, to arrive at the total traffic volumes
shown in Figures 15, 16, and 17, respectively.
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Intersection Levels of Service

Figures 15, 16 and 17 also provide a summary of year 2006 operating conditions at the study
intersections assuming full build-out of the proposed development. As indicated in the respective
figures, with proposed off-site transportation improvements in place, all of the study intersections are
shown to operate at levels which meet the level-of-service standards of the City of Cornelius and the v/c
ratio mobility standard of ODOT during the weekday a.m., weekday p.m., and Saturday mid-day peak
hours, with the exception of the North Adair Street/North Yew Street intersection. This intersection is
forecast to continue operating at LOS F and a v/c ratio over 1.0 during the weekday p.m. peak hour.
Additionally, a signal warrant analysis indicates a traffic signal will not be warranted at this intersection
under total build-out conditions. Based on these findings, it is recommended that a traffic signal not be
installed until warrants are met. Appendix “H” contains the 2006 total traffic level-of-service
worksheets and signal warrant worksheet.

Queuing Analysis

A vehicle queuing analysis was conducted under forecast year 2006 total traffic conditions to determine
the vehicle storage requirements for key intersections in the study area. In the analysis, a Poisson
distribution was applied at a 95th-percentile confidence interval to determine vehicle queue length
probabilities. In other words, vehicles were assumed to arrive randomly and the queues reported will not
be exceeded for more than five percent of the peak hour. The assumed length-of-red interval for
signalized intersections was taken from the signal timing parameters used in the LOS calculations. For
unsignalized intersections, the vehicle queuing analysis assumes random arrivals. Estimates of 95%-
percentile vehicle queues are based on equation 17-37 from the Highway Capacity Manual (Reference
3) and one vehicle was assumed to occupy 25 feet for this analysis. Table 4 summarizes the results of
the intersection queuing analysis. Appendix “1” contains the queuing analysis worksheets.

As shown in Table 4, the queuing analysis determined that with proposed off-site transportation
improvements in place, sufficient lane storage will exist at the study intersections of North Adair
Street/North 4™ Avenue and West Baseline Street/North 4% Avenue, as well as the proposed site-access
driveways to North Adair Street and North 4™ Avenue.
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Table 4
95"-Percentile Vehicle Queuing Summary
(Year 2006 Total Traffic Conditions)
Movement Weekday Weekday Saturday Available Adequate
& AM Peak PM Peak Mid-Day Storage Storage
Intersection Approach Hour (ft) Hour (ft) Peak (ft) (ft) Available?
NBLT 75 75 100 250" Yes
th
8) at North 4% Avenue SB TH 75 175 200 Cont. Yes
SBRT 25 50 50 652 Yes
NB TH 75 75 100 Cont. Yes
West Baseline Street NB RT 100 75 75 150 Yes
(OR 8) at North 4th
Avenue SBLT 100 175 200 250" Yes
SB TH 50 _ 125 75 250 Yes
North Adair Street (OR
8) at Right-in/Right-out SB RT 25 125 100 Cont. Yes
Driveway
NB LT 25 25 25 Cont. Yes
North 4% Avenue at
North Barlow Street/Site EB LT 25 25 25 50 Yes
Driveway
EB RT 25 25 50 50 Yes
NB LT 25 25 25 Cont. Yes
North 4% Avenue at
Northern Site Driveway EBLT 25 25 25 50 Yes
EB RT 25 25 25 50 Yes

Cont. = Continuous travel lane.

' Available striped storage length based on proposed side-by-side left-turn lanes on North
4™ Avenue between North Adair Street and West Baseline Street.
2 Available storage with proposed southbound right-turn lane

Analysis of Alternative Access Scenario

This section of the report contains an analysis of an additional site access scenario for which no access
would be provided to the site along North Adair Street. The analysis was performed only for the
weekday p.m. peak hour, which is the critical time period for when total traffic volumes reach their
highest levels. Again, this scenario restricts all access to North Adair Street, with all site access taken
from the two proposed driveways on North 4™ Avenue. This alternative scenario was analyzed to fulfill
a request made by ODOT officials and to provide a comparison between the operational impacts of
having one right-in/right-out site-access driveway to North Adair Street versus having none at all.

The results of the operational analysis for this scenario are shown in Table 5. Appendix “J” contains the
operational analysis worksheets and queuing worksheets for this access scenario. As shown in Table 5,
the signalized intersection at North Adair Street and North 4™ Avenue is forecast to operate at LOS C
with a volume-to-capacity ratio of 0.93 during the weekday p.m. peak hour with no site access provided
to North Adair Street. This is an increase of 0.11 in volume-to-capacity ratio and a degradation of level-
of-service when compared to the proposed access scenario.
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Table 5
Operations Analysis Comparison for Scenario with No Access to North Adair Street
(Year 2006 Total Weekday P.M. Peak Hour)

North Adair Street/North 4" Avenue

Scenario
LOS v/C Delay
RIRO* Access to North
Adair Street B 0.82 18.2

(Proposed) -

No Access to North
Adair Street C 0.93 23.3
(Alternative Scenario)

* RIRO - Right-In/Right-Out Driveway

The results of this comparison show that the proposed right-in/right-out driveway to North Adair Street
provides better circulation of traffic and operations at the upstream North Adair Street/North 4™ Avenue
intersection. Additionally, the proposed right-in/right-out driveway is to act as one of the entry/exit
points for truck deliveries. Without the driveway, it would be difficult for trucks destined for the
northern truck bay and those trucks departing the southern truck bay to access North Adair Street.
Furthermore, the resulting southbound right-turn queues would extend 200 feet, exceeding the available
50 feet of striped storage for the proposed southbound right-turn lane. These queues coupled with
vehicles wishing to travel south through the intersection could potentially interfere with the southern site
driveway and North Barlow Street intersection.

RIGHT TURN DECELERATION LANE WARRANT ANALYSIS

An analysis was conducted to determine the need for the proposed right-turn deceleration lane at the
right-in/right-out driveway entrance along North Adair Street. This analysis was conducted in
accordance with the guidelines for Right Tum Lane Criteria by ODOT. The analysis is based on
comparing the right turn volume at a given location to the approach volume (adjacent through volumes
plus right turn) to determine the degree to which the right turns may impede through vehicles. The
analysis was conducted using the total traffic volume estimates for the weekday p.m. peak hour and the
Saturday midday peak hour, which are the critical time periods when adjacent street traffic and site
traffic peak. Table 6 summarizes the results of this analysis.

Table 6
Right-Turn Lane Warrant Analysis
(Year 2006 Total Traffic Conditions)

. Total
Through Right Turn . .
Intersection Study Movement | Volume® Volume Advancnr:g Right Turn Lane
Period (veh/hr) (veh/hr) Volume Warrant Met?
{(veh/hr)
North Adair Street
At Right-in/Right- P'\ﬂl Peak WB RT 850 185 1,035 Yes
. our
out Driveway
North Adair Street Saturday
At Right-in/Right- Mid-day WB RT 625 240 865 Yes
out Driveway Peak Hour

Notes: WB = Westbound, RT = Right turn.
' Volume in outside travel lane.
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As shown in Table 6, the right-turn lane warrant is met at the site-access driveways along North Adair
Street, based on year 2006 total traffic conditions during the weekday p.m. and Saturday midday peak
hours. Appendix “K” contains the right turn deceleration lane warrant worksheets.

Based on the findings above, it is recommended that right-turn deceleration lane be installed as proposed
at the right-in/right-out site-access driveway along North Adair Street. Proper design treatment would
consist of 20 feet of pavement width to accommodate a 5-foot bicycle lane and a 15-foot right-turn
deceleration lane. This would be separate from the pavement width that currently defines the two 12-
foot westbound through travel lanes on the highway. The lane could be developed starting at the
existing bus pullout located on the north side of North Adair Street and extended to the driveway
location. Additionally, a bulb-out should be provided on the west corner of the driveway to force right-
turning traffic from the driveway to access the outside westbound through travel lane, while providing
enough pavement width for a 5-foot bicycle lane.

LEFT TURN LANE WARRANT ANALYSIS

An analysis was conducted to determine whether the impacts from the proposed retail development will
generate the need for an exclusive left-turn lane along the site frontage of North 4™ Avenue. This
analysis was conducted using several criterion: 1) ODOT Left Turn Lane Criteria, 2) build-out year
2006 intersection operations, and 3) build-out year 2006 vehicle queuing estimates.

The analysis of left-turn lane warrants using the ODOT Left Turn Lane Criteria was based on comparing
the left turn volume at each of the proposed site-access driveways to the opposing plus advancing
volumes to determine the degree to which the left turns may impede through vehicles. Although the
warrant analysis results appear to indicate that a left-turn lane will be warranted only at the south
driveway along North 4™ Avenue (located across from Barlow Court), based on year 2006 total traffic
conditions during the weekday p.m. and Saturday midday peak hours, the applicability of the ODOT
criteria is suspect. This is because North 4™ Avenue is a Collector street and not a state highway for
which the ODOT criteria is based. Additionally, the posted speed on North 4™ Avenue is low at 25
mph, and the nomagraphs shown in the ODOT left-turn lane criteria table only identify a volume-based
threshold of less than or equal to 35 mph, with no indication of what the exact threshold would be for a
roadway with a posted speed of 25 mph. Appendix “K” also contains the left turn lane warrant
worksheets.

To further analyze the need for a left-turn lane on North 4™ Avenue, a review was made of the traffic
operations and vehicle queue projections for the northbound approaches at each of the site-access
driveways, under build-out year 2006 total traffic conditions. The operations analysis results indicates a
single northbound travel lane on North 4™ Avenue (where left-turn movements are shared with through
movements) will function very well with a LOS A during all analysis periods and average vehicle delays
below 8.0 seconds. The queuing estimates also show no more than one vehicle present in a queue,
indicating that drivers proceeding northbound will not be adversely affected by left-turning vehicles.

Based on the operational and queuing analysis results and the questionable results of the ODOT left-turn
lane warrant analysis, a center left-turn lane is not recommended for North 4™ Avenue along the site
frontage. :

ON-SITE CIRCULATION

As part of this study, internal circulation was evaluated to ensure that the site provides sufficient on-site
circulation for pedestrian and traffic movements. Kittelson & Associates, Inc. worked with the project’s
development team to enhance the operational and safety aspects of the proposed external site-access
driveways, pedestrian access throughout the site, and detailed review of on-site truck circulation through
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simulations using the turn movement patterns of a WB-67 truck. Through this analysis, the proposed site
plan has been refined to meet the needs of both pedestrian and vehicular traffic (passenger cars and
trucks). Appendix “L” contains turning movement diagrams illustrating the travel paths of large
delivery trucks within the site.

SIGHT DISTANCE

Intersection sight distance was observed in the field at all study intersections. None of the study
intersections observed in the field exhibited any sight distance deficiencies. Landscaping along the site
frontage should be maintained to provide adequate site distance at the site driveways.

DIVISION 51 DEVIATION PROCESS

Throughout the proposed project limits, North Adair Street (OR 8) is classified as a Statewide Highway
with a designation of “Urban Other,” and has a posted speed of 40 mph. As such, the access spacing
standard for this facility is 990 feet between driveways on the same side of the street. The minor
deviation standard is 530 feet for driveways on the same side of the street.

A right-in/right-out site-access driveway is proposed on North Adair Street (OR 8). The driveway will
be located approximately 410 feet west of North 4™ Avenue. Based on the proposed access spacing for
the right-in/right-out driveway, a major deviation process through ODOT will be necessary to secure a
permit for this access. A separate memorandum will be prepared independent of this report as part of
the approach permit application.

RAILROAD CROSSING ON NORTH 4™ AVENUE

The City of Cornelius requested that the transportation impact study fully evaluate conditions at the
Burlington Northern Santa Fe railroad crossing along North 4™ Avenue, just north of the site. Research
shows that this at-grade crossing exhibits no safety deficiencies. The crossing itself, across the railroad
right-of-way is narrow, but wide enough for two-way vehicular travel, and sufficiently wide enough to
accommodate the large trucks that will deliver to the proposed retail development. There is adequate
signage and striping on the approaches to the crossing, in the form of advanced warning signs, stop
signs, and pavement stencils. The pavement conditions at the crossing are also adequate, and there is
adequate sight distance from the driver’s perspective on both stop-controlled approaches. Additionally,
the frequency of trains on this rail line is low, with up to six trains per week, or an average of one train
every 24-hours. Additional research shows there have been no accidents at this crossing over the last
five years. The same is true for the BNSF rail crossing to the east at North 10™ Avenue, which has the
same traffic controls and much higher traffic demand. Based on the analysis of existing conditions, and
a comparison to the conditions at the other rail crossing at North 1™ Avenue, there is no indication that
increased traffic demand generated by the proposed development will result in a significant impact to
vehicular safety at the North 4™ Avenue rail crossing.

In terms of pedestrian safety, pedestrians must walk across the railroad tracks using the street pavement.
Considering that vehicles must stop at this location, there is no reason to believe pedestrian safety is at
risk because of the interaction with cars. Additionally, observations made in the field indicate
pedestrian activity in the industrial area north of the railroad track is low. During a recent visit made
during the weekday p.m. peak hour, no pedestrians were observed to cross the rail line.

” Kittelson & Associates, Inc. Transportation Impact Analysis | 37

HRe Transportation Planning/Traffic Engineering







Section 5

Conclusions and
Recommendations




i
i
i

olinil

-
EB
)
)

i

Proposed Retail Center — North Adair Street / North 4th Avenue August 2005

Conclusions and Recommendations

Based on the results of the traffic impact analysis, the proposed retail development can be developed
while maintaining acceptable levels of service and safety on the surrounding transportation system. The
analysis developed the following findings and recommendations:

FINDINGS

Existing Conditions

e During the weekday a.m., weekday p.m., and Saturday mid-day peak hours, all study area
intersections currently operate within performance standards deemed acceptable by the City
of Comelius and ODOT, with the exception of the North Adair Street/North Yew Street
intersection. The minor street approach in the southbound direction is currently operating at
or near capacity during the weekday p.m. peak hour. This intersection operates acceptably
during the other study time periods, and does not meet signal warrants.

Year 2006 Background Conditions

® Year 2006 background traffic conditions (without the proposed retail development) were
estimated assuming one year of continued local and regional growth. Additionally, the
traffic associated with five approved, or in-process developments identified in the site
vicinity by City staff was accounted for in the analysis of year 2006 background conditions.

e Operational analysis of year 2006 background traffic conditions indicates that all of the study
intersections are forecast to operate within acceptable standards during the weekday a.m.,
p.m., and Saturday midday peak hours, with the exception of the North Adair Street/North
Yew Street intersection. The southbound approach to this intersection is forecast to continue
operating at or near capacity during the weekday p.m. peak hour, and not meet traffic signal
warrants.

Proposed Development Activities

» The site is expected to generate approximately 6,570 net new daily trips, with approximately
140 net new trips occurring during the weekday a.m. peak hour, 600 net new trips occurring
during the weekday p.m. peak hour, and 940 net new trips occurring during the Saturday
mid-day peak hour.

e Access to the site is proposed via three external driveways: one right-in/right out
unsignalized driveway onto North Adair Street (OR 8) and two unsignalized driveways to
North 4™ Avenue.

Year 2006 Total Traffic Conditions:

¢ Under forecast year 2006 total traffic conditions (with the proposed retail development), all
of the study intersections are forecast to function within acceptable operating standards
during the weekday a.m., p.m., and Saturday mid-day peak hours, with the exception of the
North Adair Street/North Yew Street intersection. The southbound approach to this
intersection is forecast to operate over capacity during the weekday p.m. peak hour and the
intersection is not forecast to meet traffic signal warrants.
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A queuing analysis determined that with proposed off-site transportation improvements in
place, sufficient lane storage will exist at the study intersections in the immediate site vicinity
on North 4th Avenue, North Adair Street, and West Baseline Street.

Right-turn deceleration lane warrants will be satisfied at the proposed right-in/right-out
driveway on North Adair Street (OR 8) under the weekday p.m. and Saturday mid-day peak
hours.

Although ODOT left-turn lane warrant criteria will be satisfied along North 4™ Avenue at the
southern site-access driveway, the traffic operations and vehicle queuing analysis results
indicate there is no need for a left-turn lane.

Without the proposed right-in/right-out site-access driveway to North Adair Street, the level-
of-service and volume-to-capacity ratio will degrade at the upstream intersection at North
Adair Street and North 4™ Avenue, relative to conditions where the proposed site-access
driveway is in place along North Adair Street.

Based on the proposed access spacing for the right-in/right-out driveway to North Adair
Street (OR 8), a major deviation process through ODOT will be necessary to secure an access
permit.

RECOMMENDATIONS

Widen North 4™ Avenue to a four-lane cross-section between the North Adair Street and
West Baseline Street (OR 8) couplet to accommodate side-by-side left turn lanes northbound
and southbound.

Construct a right-turn deceleration lane on North Adair Street (OR 8) at the proposed right-
in/right-out site driveway. Proper design treatment would consist of 20 feet of pavement
width to accommodate a 5-foot bicycle lane and a 15-foot right-turn deceleration lane. This
would be separate from the pavement width that currently defines the two 12-foot westbound
through travel lanes on the highway. The lane could be developed starting at the existing bus
pullout located on the north side of North Adair Street (OR 8) and extended to the driveway
location. Additionally, a bulb-out should be provided on the west corner of the driveway to
force right-turning traffic exiting from the driveway to access the outside westbound through
travel lane, while providing enough pavement width for a 5-foot bicycle lane.

Construct a seEarate southbound right-turn lane with approximately 50 feet of striped storage
at the North 4™ Avenue/North Adair Street (OR 8) intersection in conjunction with site build-
out.

Landscaping along the site frontage of North Adair Street (OR 8) and North 4™ Avenue
should be maintained to ensure adequate sight distance at all site-access driveways.
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KITTELSON & ASSOCIATES, INC.

TRANSPORTATION PLANNING/TRAFFIC ENGINEERING
610 SW ALDER, SUITE 700 - PORTLAND, OR 97205 - (503)228-5230 + FAX (503) 273-8169

MEMORANDUM

Date: July 20, 2005 ' ~ Project #: 7059
To: Marty Jensvold, ODOT
From: Brian Dunn, P.E., Senior Engineer
Project: Retail Project At North 4™ Avenue/North Adair Street (OR Hwy 8)

Subject: Scoping Letter for Transportation Impact Study

This memorandum outlines our proposed scope of work for the proposed retail project located
along North Adair Street (OR Hwy 8), just west of North 4” Avenue in Cornelius. This proposed
scope was prepared based on our review of on-going in-process developments and transportation
improvement projects in the area, and a review of the City of Cornelius, Washington County, and
ODOT traffic impact analysis requirements.

Project Description

The proposed retail development site is bounded by North Adair Street (OR Hwy 8) to the south,
North 4" Avenue to the east, residential development to the north, and both commercial and
vacant land to the west. A series of private access drives will be established to distribute site
traffic to/from the surrounding public streets of North Adair Street and North 4" Avenue. The
size of the proposed retail use is approximately 179,900 square feet. Since the proposed
development will require a zone change, a future conditions (year 2020) analysis will be required
to comply with the Transportation Planning Rule.

Trip Generation

The estimated trip generation was calculated based on empirical observations contained in the
standard reference manual Trip Generation, 7" Edition (Institute of Transportation Engineers,
2003) with supporting information contained in the Trip Generation Handbook (Institute of
Transportation Engineers, 2004). A summary of the trip generation is shown in Table 1.
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Table 1
Estimated Trip Generation
ITE Dail Weekday Saturday
: aity PM Peak Hour Midday Peak Hour
Land Use Code* Size Trips
Total In Out Total In Out
IShopping Center 9,950 920 440 480 1,270 660 610
820 [179,902 sq. ft.

(Pass-By)** 3,380 320 160 160 | 380 165 165
Total Net New Trips 6,570 600 280 320 940 495 445

Notes:

* Trip generation estimates are based on Institute of Transportation Engineers (ITE), Trip Generation, 7
Edlition, 2003 for Shopping Center land use.

** Pass-by trip reductions for the retail center were determined from Table 5.6 and Figures 5.5 and 5.7 of
ITE Trip Generation Handbook, 2004. A 34% pass-by rate was applied to daily trips and weekday p.m.
peak hour trips. A 26% pass-by rate was applied to Saturday midday peak hour trips.

As shown in Table 1, the site is estimated to generate 6,570 net new daily trips, with 600 net new
trips (280 in, 320 out) occurring in the weekday p.m. peak hour and 940 net new trips (495 in,
445 out) occurring in the Saturday midday peak hour.

Trip Distribution and Assignment

The estimated trip distribution pattern for site build out will be based on observed traffic
patterns, select zone traffic assignments using the travel demand forecasting model developed by
Washington County, and from traffic counts conducted in the site vicinity. An estimated trip
distribution pattern for the horizon year 2020 analyses will also consider planned improvements
identified in Washington County’s Transportation System Plan. :

Analysis Periods

Based on a review of the City and ODOT’s traffic impact study guidelines and our understanding
of the Transportation Planning Rule, several scenarios will be analyzed to assess the traffic
impacts related to the proposed retail development. These scenarios include the following:

e Base year 2005 conditions;

e Year 2006 background conditions;

® Year 2006 build-out conditions (proposed retail development);

* Year 2020 conditions (worst-case development under current zoning); and

® Year 2020 build-out conditions (worst-case development under proposed zoning).

Due to the retail nature of the site, traffic conditions for the weekday p.m. and Saturday midday
peak hours will be analyzed. Due to the significant effects of planned roadway construction
projects on travel patterns in the site vicinity, future year 2020 travel forecasts at the study
intersections will be determined primarily through the use of the Washington County traffic
model, with consideration given to historical growth along the OR Hwy 8 couplet and other in-
process developments.

Kittelson & Associates, Inc. Portland, Oregon
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Study Intersections
The following intersections will be included in the analysis based on our understanding of the

estimated site trip generation and distribution patterns and our review of the City and ODOT’s
traffic impact study guidelines:

Pacific Avenue (OR Hwy 8)/Mountain View Lane;
North Adair Street (OR Hwy 8)/North 4™ Avenue;
Baseline Street (OR Hwy 8)/South 4™ Avenue;

North Holladay Street/North 10™ Avenue;

North Adair Street (OR Hwy 8)/North 10™ Avenue; and,
Baseline Street (OR Hwy 8)/South 10™ Avenue.

North Adair Street (OR Hwy 8)/Site Driveway;

North 4™ Avenue/North Barlow Street/Southern Site Driveway; and
North 4™ Avenue/Northern Site Driveway.

Next Steps

At this time, we request that ODOT review this scoping letter and provide comments and for
confirmation on the extents of the proposed scope. We would like to confirm the appropriate
level of analysis so that we may proceed with the transportation impact study. Thank you for
your assistance.

Kittelson & Associates, Inc. Portland, Oregon



MEMORANDUM

Date: July 20, 2005 - Project #: 7059
To: Dick Reynolds, City of Cornelius
From: Brian Dunn, P.E., Senior Engineer
Project: Retail Project At North 4™ Avenue/North Adair Street (OR Hwy 8)

Subject: Scoping Letter for Transportation Impact Study

This memorandum outlines our proposed scope of work for the proposed retail project located
along North Adair Street (OR Hwy 8), just west of North 4" Avenue in Comelius. This proposed
scope was prepared based on our review of on-going in-process developments and transportation
improvement projects in the area, and a review of the City of Cornelius, Washington County, and
ODOT traffic impact analysis requirements.

Project Description

The proposed retail development site is bounded by North Adair Street (OR Hwy 8) to the south,
North 4™ Avenue to the east, residential development to the north, and both commercial and
vacant land to the west. A series of private access drives will be established to distribute site
traffic to/from the surrounding public streets of North Adair Street and North 4" Avenue. The
size of the proposed retail use is approximately 179,900 square feet. Since the proposed
development will require a zone change, a future conditions (year 2020) analysis will be required
to comply with the Transportation Planning Rule.

Trip Generation

The estimated trip generation was calculated based on empirical observations contained in the
standard reference manual Trip Generation, 7* Edition (Institute of Transportation Engineers,
2003) with supporting information contained in the Trip Generation Handbook (Institute of
Transportation Engineers, 2004). A summary of the trip generation is shown in Table 1.
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Retail Project At North 4th Avenue/North Adair Street (OR Hwy 8) Project #: 7059.0

July 20, 2005 Page 2
Table 1
Estimated Trip Generation
ITE Dail Weekday Saturday
aily PM Peak Hour Midday Peak Hour
Land Use Code* Size Trips
Total In Out Total In Out
Shopping Center 9,950 920 440 480 1,270 660 610
820 |179,902 sq. ft.

(Pass-By)** 3,380 320 160 160 330 165 165
Total Net New Trips 6,570 600 280 320 | 940 495 445

Notes:

* Trip generation estimates are based on Institute of Transportation Engineers (ITE), Trip Generation, 77"
Edition, 2003 for Shopping Center land use.

** Pass-by trip reductions for the retail center were determined from Table 5.6 and Figures 5.5 and 5.7 of
ITE Trip Generation Handbook, 2004. A 34% pass-by rate was appilied to daily trips and weekday p.m.
peak hour trips. A 26% pass-by rate was applied to Saturday midday peak hour trips.

As shown in Table 1, the site is estimated to generate 6,570 net new daily trips, with 600 net new
trips (280 in, 320 out) occurring in the weekday p.m. peak hour and 940 net new trips (495 in,
445 out) occurring in the Saturday midday peak hour.

Trip Distribution and Assignment

The estimated trip distribution pattern for site build out will be based on observed traffic
patterns, select zone traffic assignments using the travel demand forecasting model developed by
Washington County, and from traffic counts conducted in the site vicinity. An estimated trip
distribution pattern for the horizon year 2020 analyses will also consider planned improvements
identified in Washington County’s Transportation System Plan.

Analysis Periods

Based on a review of the City and ODOT’s traffic impact study guidelines and our understanding
of the Transportation Planning Rule, several scenarios will be analyzed to assess the traffic
impacts related to the proposed retail development. These scenarios include the following:

e Base year 2005 conditions;

* Year 2006 background conditions;

e Year 2006 build-out conditions (proposed retail development);

® Year 2020 conditions (worst-case development under current zoning); and

e Year 2020 build-out conditions (worst-case development under proposed zoning).

Due to the retail nature of the site, traffic conditions for the weekday p.m. and Saturday midday
peak hours will be analyzed. Due to the significant effects of planned roadway construction
projects on travel patterns in the site vicinity, future year 2020 travel forecasts at the study
intersections will be determined primarily through the use of the Washington County traffic
model, with consideration given to historical growth along the OR Hwy 8 couplet and other in-
process developments.

Kittelson & Associates, Inc. ' Portland, Oregon
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Study Intersections

The following intersections will be included in the analysis based on our understanding of the
estimated site trip generation and distribution patterns and our review of the City and ODOT’s
traffic impact study guidelines:

Pacific Avenue (OR Hwy 8)/Mountain View Lane;
North Adair Street (OR Hwy 8)/North 4™ Avenue;
Baseline Street (OR Hwy 8)/South 4™ Avenue;
North Holladay Street/North 10" Avenue;

North Adair Street (OR Hwy 8)/North 10" Avenue;
Baseline Street (OR Hwy 8)/South 10™ Avenue;
North Adair Street (OR Hwy 8)/Site Driveway;
North 4™ Avenue/North Barlow Street/Southern Site Driveway; and
North 4™ Avenue/Northern Site Driveway.

Next Steps

At this time, we request that the City of Cornelius review this scoping letter and provide
comments and for confirmation on the extents of the proposed scope. We would like to confirm
the appropriate level of analysis so that we may proceed with the transportation impact study.
Thank you for your assistance.

Kittelson & Associates, Inc. Portland, Oregon
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Oreg()n Oregon Department of Transportation

\ ODOT Region 1
Theodore R. Kulongoski, Governor 123 NW Flanders St
‘ Portland, OR 97209
= Telephone (503)731-8200
‘ FAX (503)731-8259

- August 5, 2005

Brian Dunn, P.E., Senior Engineer
Kittelson & Associates

610 SW Alder, Suite 700

Portland, Oregon, 97205

Subject: Traffic Impact Stiidy Scope for proposed zone change and retail
development on OR8 (N. Adair St) just o the west of N. 4" Avenue in
Cornelius, Oregon

Dr. Mr. Dunn

We have received your proposed scope of work to be included in the Transportation
Impact Study (TIS) associated with the proposed zone change for the proposed retail
development site as described in your Memorandum dated July 20, 2005. Please note
the following comments when completing your Study.

As you stated in your memorandum the TIS shall address the requirements of the
. Transportation Planning Rule (OAR660-012-0060). If the zone change is approved, any
v land use that is allowed outright under the new zone can be developed on the property.
Due to this fact, the analysis must assume that the property is developed with the
o maximum potential allowed use (the use that generates the most vehicular trips) under
: the new zone in order to determine adequacy of the transportation facilities.

0y
of

The TIS shall consider the proposed zone change separately from the proposed land
use proposal. :

For the proposed zone change, ODOT has determined the reasonable worst case
scenario to be a ‘supermarket’ (ITE Code 850). When deriving the trip generation, use
the maximum reasonable square footage a supermarket could fit on the proposed zone
change lots under the City of Cornelius zoning. If you know of another land use or
combination of land uses that could generate higher trips than the maximum reasonable
square footage of a supermarket, use this trip generation in zone change portion of the
TIS. ‘

ODOT Log No:




For the land use proposal ODOT has determined the reasonable worst case scenario to
be a ‘free standing discount store’ ITE Code 815. Another land use may be considered
if is consistent with the site plan used for the Land Use Application

In addition to the intersections you listed in your memorandum please include analysis
of the OR8/Quince St intersection in the TIS. The TIS shall include an analysis with and
without the North Adair Street Site Driveway; and demonstrate whether the North Adair
Street / 4™ Avenue intersection and the two site driveways on 4™ Avenue would operate
safely and reasonably with and without a site driveway on North Adair Street.

The TIS shall include descriptions of the existing highway conditions in the vicinity of the
proposal. This information shall include the number of lanes on the highway, lane
designations, bike/pedestrian facilities, and transit facilities. The proposed development
description with site plan shall be included in the TIS (Note: Vehicle turning templates
could be provided in the site plan to demonstrate the site’s ability for circulation).

Accident history for at least the 3 most recent years should also be included in the TIS
with assessment of the accident history showing any trend of collisions. If any trend of
collisions occurs, the TIS shall state whether any reasonable actions can mitigate these
trends.

Traffic counts used in the TIS analysis shall not be more than a year old from the date
the TIS is prepared. Counts should not be taken within a week of state or federal
holidays. Counts on the weekday shall be conducted either on a Tuesday, Wednesday,
or Thursday. The presence of schools in t